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Koronarna bolest srca (KBS) je najËeπÊi uzrok morbiditeta i
mortaliteta u razvijenim zemljama svijeta1,2. U Hrvatskoj su
prema zadnjim istraæivanjima ishemijske bolesti srca i cere-
brovaskularne bolesti vodeÊi uzrok mortaliteta i na njih otpa-
da 50,26% svih uzroka smrti3. Na prijelazu stoljeÊa je poka-
zano da bi oËekivani mortalitet od KBS u ekonomski razvi-
jenim zemljama trebao rasti u muπkaraca 29%, a u æena oko
48% u razdoblju od 1990. do 2020. godine.
Incidencija razvoja KBS niæa je u æena nego u muπkaraca
prije pedesete godine æivota, nakon toga se poveÊava i iz-
jednaËuje s incidencijom u muπkaraca u osamdesetim godi-
nama æivota4. Jedan od razloga je protektivni uËinak æenskih
spolnih hormona, ali i razliËite prehrambene navike te razli-
ka incidencije puπenja meu spolovima5. Bolesnici zbog
KBS u Hrvatskoj se prosjeËno hospitaliziraju u 63 godini æi-
vota, muπkarci u 61. godini æivota, a æene sedam godina
kasnije — u 68. godini æivota, neovisno o tome imaju li akut-
nu ili kroniËnu KBS i kojoj regiji pripadaju6.
Tradicionalno se kao Ëetiri glavna Ëimbenika rizika KBS na-
vode arterijska hipertenzija, puπenje, hiperlipoproteinemija i
dijabetes7. U novije vrijeme, razvojem tzv. modernog naËina
æivota, sve se viπe spominju psiholoπke, socioekonomske i
prehrambene karakteristike kao moguÊi Ëimbenici rizika
KBS. 
Studije provedene prije viπe od desetljeÊa su pokazale zna-
Ëajno niæu incidenciju razvoja KBS u zemljama Mediterana
u odnosu na kontinentalne zemlje Europe8,9. Novija ispitiva-
nja pokazuju smanjenje razliËitosti u incidenciji KBS u pre-
hrambenim i psihosocijalnim navikama u mediteranskim i
kontinentalnim zemljama10,11. Konzumiranje povrÊa, citratnog
voÊa te vitaminom C bogatog voÊa i povrÊa smanjuje rizik
razvoja cerebrovaskularnog inzulta i KBS, meutim sam sin-
tetski vitamin C i beta karoten izgleda da nemaju takav uËi-
nak12,13. Osobe koje uzimaju veÊu koliËinu vlaknima bogate
hrane imaju 40-50% sniæenje rizika razvoja KBS. Meu regi-
jama u Hrvatskoj nema statistiËki znaËajne razlike u kvaliteti
prehrane, indeks zdrave prehrane je na æalost nizak u svim
regijama6.
Povezanost socioekonomskih Ëimbenika i KBS je kompleks-
na, prema podacima studija razvoj KBS poslijedica je indi-
rektnih Ëimbenika koji proizlaze iz socioekonomskog statu-
sa. Niæi socioekonomski status obiËno je povezan s loπijom
Coronary heart disease (CHD) is the most common cause of
morbidity and mortality in developed countries1,2. In Croatia,
according to the latest investigations, ischemic heart disea-
se and cerebrovascular disease are the leading cause of
mortality and account for 50.26% of all causes of death3. At
the turn of centuries, it was shown that the expected mortal-
ity from CHD in economically developed countries is expect-
ed to rise in men by 29% and in women by 48% during the
period from 1990 to 2020.
The incidence of developing CHD is lower in women than in
men before the age of fifty, only to be risen and equalized
with the incidence in men in the eighties4. One of the rea-
sons is the protective effect of female sex hormones, but
also different eating habits and the difference in the inci-
dence of smoking among men and women5. The Croatian
patients are on the average hospitalized at the age of 63,
men at the of 61 and women seven years later — at the age
of 68 for CHD, regardless of whether they have acute or
chronic CHD and which region they belong to6.
Traditionally, hypertension, smoking, hyperlipoproteinemia
and diabetes are indicated as the four major CHD risk fac-
tors7. In recent years, with the development of the so-called
modern way of life, psychological, socioeconomic and dieta-
ry characteristics are more and more mentioned as the po-
tential CHD risk factors. 
Studies conducted over a decade ago showed a significant-
ly lower incidence of developing CHD in the Mediterranean
countries than in the countries of continental European
countries8,9. Recent studies show smaller differences in the
incidence of CHD in the dietary and psychosocial habits in
the Mediterranean and continental countries10,11. Eating ve-
getables, citrus fruit and fruit and vegetables rich in vitamin
C reduces the risk of development of cerebrovascular insult
and CHD, but the synthetic vitamin C and beta carotene do
not seem to have such an effect12,13. People who take a grea-
ter amount of food rich in fiber have a 40-50% lower risk of
developing CHD. Among the regions in Croatia, there is no
statistically significant difference in the quality of nutrition
and the healthy eating index is unfortunately low in all re-
gions6.
The connection of socioeconomic factors and CHD is com-
plex, according to study data, the development of CHD is a
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preventivnom medicinom, loπijom prehranom te svakodnev-
nim stresogenim egzistencijalnim problemima, πto moæe do-
vesti do psiholoπkih problema od depresije do anksioznosti.
Psihosocijalni i socioekonomski Ëimbenici se isprepliÊu, me-
usobno utjeËu jedan na drugoga i uglavnom se meusob-
no potenciraju. Neke studije su pokazale jasnu povezanost
socioekonomskog statusa s poveÊanim mortalitetom i mor-
biditetom. Studije su utvrdile da su osobe niæeg socioeko-
nomskog statusa ËeπÊe puπaËi, pretili, fiziËki neaktivni, vrlo
Ëesto alkoholiËari te imaju visoku razinu kolesterola i triglice-
rida u krvi14,15.
Tijekom vremena, razina edukacije je postala sve ËeπÊi mar-
ker socioekonomskog statusa. VeÊina ispitivanih studija po-
kazuje obrnutu povezanost stupnja edukacije, riziËnih Ëim-
benika za razvoj KBS te razvoj KBS16. Loπije educirane æene
su ËeπÊe puπaËi u Finskoj, Nizozemskoj, Norveπkoj, Nje-
maËkoj, Engleskoj, ©vedskoj i ©vicarskoj, a manje u ©pan-
jolskoj, Portugalu te nakon 45 god. æivota u Francuskoj i
Italiji17. U Hrvatskoj educiraniji i muπkarci i æene viπe paænje
poklanjaju fiziËkoj aktivnosti, ali i konzumiraju veÊe koliËine
alkohola i ËeπÊe su puπaËi6. 
Akutni emocionalni, kao i fiziËki stres mogu dovesti do pove-
Êanja simpatiËke aktivnosti πto moæe uzrokovati rupturu vul-
nerabilnog plaka i okluziju koronarne arterije. Viπi tonus sim-
patikusa dovodi do vazokonstrikcije osobito veÊ ateroskle-
rotski promijenjene koronarne arterije πto pogoduje razvoju
ishemije miokarda18,19. Akutni stres zbog gubitka bliske
osobe ili fiziËkog napada je dokumentiran Ëimbenik rizika
KBS u nekoliko studija, velikim dijelom i kao posljedica raz-
voja endotelne disfunkcije, dok je kroniËni stresogeni uËinak
joπ uvijek nedovoljno jasno istraæen, ali vjerojatno povezan
s visokom razinom kortizola u krvi, abdominalnom debljinom
te hiperlipoproteinemijom i endotelnom disfunkcijom20,21.
Akutni emocionalni stres ËeπÊe je povezan s razvojem
akutnog infarkta miokarda u æena nego u muπkaraca22. Spol-
ne razlike u autonomnoj inervaciji i regulaciji miokarda te
odgovor lijeve klijetke na ishemiju joπ nisu dovoljno istra-
æene23. 
Stresom inducirane aterosklerotske promjene koronarnih
arterija su dokazane u æivotinjskim modelima24. Prospektiv-
ne studije su pokazale da je stres na poslu povezan s po-
veÊanim rizikom morbiditeta i mortaliteta od KBS, Ëak i neo-
visno o puπenju i drugim Ëimbenicima rizika25. Poslovni stres
kao moguÊi Ëimbenik rizika KBS ima 12,2 % bolesnika; 15%
muπkaraca u kontinentalnoj Hrvatskoj ima poslovni stres u
vidu neuspjeha ili gubitka posla, dok u mediteranskoj 8,7%
bolesnika6. Anksiolitici u kombinaciji s beta-blokatorima mo-
gu smanjiti vulnerabilnost miokarda22.
Mjerenje kvalitete æivota opisuje vlastito poimanje zdrav-
stvenog statusa te bi se trebalo uzeti u obzir s tradicionalnim
ocjenjivanjima fiziËkog i psihiËkog statusa kao i istraæivanji-
ma26,27. Na temelju upitnika SF-36 Hrvatskoj fiziËki status je
bio loπiji nego psihiËki u bolesnika s KBS u odnosu na opÊu
populaciju, takoer u svim varijablama su æene imale loπije
vlastito poimanje zdravlje u odnosu na muπkarce6. 
Kao πto postoji Ëitav niz moguÊih Ëimbenika za razvoj KBS
tako postoji i veliki broj izraËunskih prediktora za moguÊi ri-
zik razvoja KBS, kao i komplikacija u pojedinim bolestima
srca. Prema literaturi spominje ih se viπe od 100. Jedan od
prvih izraËuna za procjenu rizika KBS je Framinghamski risk
score, nastao na temelju studije u gradu Framinghamu u
Massachusettsu. Rizik razvoja KBS kroz 10 godina se izra-
Ëunava na temelju godina, muπkog spola, puπenja, prisustva
dijabetesa, hipertrofije lijeve klijetke, arterijskog tlaka te vri-
jednosti ukupnog kolesterola i HDL28. Kao odgovor na taj iz-
consequence of indirect factors arising from the socioeco-
nomic status. Lower socioeconomic status is usually associ-
ated with poorer preventive medicine, poorer diet and daily
stressogenic existential problems, which can lead to psy-
chological problems from depression to anxiety. Psycho-
social and socioeconomic factors are interwoven, mutually
influence each other and are usually mutually potentiated.
Some studies have showed a clear connection between the
socioeconomic status and an increased mortality and mor-
bidity. The studies have found that persons with lower socio-
economic status more often smoke, are obese, physically
inactive, are more often alcoholics and have high levels of
cholesterol and triglycerides in the blood14,15.
Over time, the level of education has become an increasing-
ly common marker of socioeconomic status. Most of the tri-
als show an inverse association of education level, risk fac-
tors for the development of CHD and the development of
CHD16. Women with lower level of education are more com-
monly smokers in Finland, the Netherlands, Norway, Ger-
many, England, Sweden and Switzerland, and less in Spain,
Portugal, and after they turn 45 years of age in France and
Italy17. In Croatia, men and woman with a higher level of edu-
cation engage in physical activities more frequently, but they
take larger amounts of alcohol and smoke more commonly6. 
Acute emotional and physical stress can lead to an increase
in sympathetic activity which may cause rupture of vulnera-
ble plaque and coronary artery occlusion. Higher sympathe-
tic tonus causes vasoconstriction especially of atherosclero-
tic coronary artery which leads to the development of myo-
cardial ischemia18,19. Acute stress due to a loss of a close rel-
ative or a physical attack is a documented CHD risk factor in
several studies, largely as a consequence of the develop-
ment of endothelial dysfunction, while the chronic stressoge-
nic effect has been still insufficiently explored, but it is proba-
bly associated with a high level of cortisol in the blood, ab-
dominal obesity, hyperlipoproteinemia and endothelial dys-
function20,21. Acute emotional stress is more often associated
with the development of acute myocardial infarction in wo-
men than in men22. Gender differences in autonomic inner-
vation, regulation of the myocardium and left ventricular re-
sponse to ischemia have not yet been sufficiently explored23. 
Stress-induced atherosclerotic changes in coronary arteries
have been demonstrated in animal models24. Prospective
studies have shown that stress at work is associated with an
increased risk of morbidity and mortality from CHD, regard-
less of smoking and other risk factors25. Stress at work as a
potential CHD risk factor is present in 12.2% of patients;
15% of men in continental Croatia is exposed to stress at
work in the form of failure or loss of a job, while in the Medi-
terranean Croatia such stress is present in 8.7% of patients6.
Anxiolytics combined with beta-blockers can reduce myo-
cardium vulnerability22.
The measurement of the life quality describes their own per-
ception of the health status and it should be considered
along with traditional assessment of physical and psycho-
logical status and investigations26,27. Based on the SF-36
questionnaire in Croatia, the physical status was worse than
psychological status in patients with CHD compared to the
general population. Women also had poorer own understan-
ding of health compared to men in all variables6. 
Since there are many potential factors for the development
of CHD, there are many calculation predictors for a potential
risk of developing CHD and complications of specific heart
diseases. According to the literature, there are more than
100 of them. One of the first calculations for the CHD risk
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raËun, a u svijetlu novijih socioekonomskih Ëimbenika rizika,
razvili su se πkotski i engleski modeli izraËuna rizika razvo-
ja kardiovaskularne bolesti. ASSIGN score nastao je 2006.
god. u ©kotskoj te uz klasiËne Ëimbenike rizika dob, spol,
obiteljska anamneza, dijabetes, arterijski tlak i kolesterol
uzima u izraËun i okolinu kao jedan od rizika KBS28-30. SliËno
tome koristi se i Qrisk score2, naknadno objavljen u Engle-
skoj. U njegovom izraËunu se koristi Townsendov indeks
deprivacije s podacima o kuÊanstvima bez auta, prebuËnim
ili neugodnim susjedstvom, podstanarstvu te nezaposleno-
sti. Osim navedenog u varijabli se koristi i dob, spol, puπe-
nje, dijabetes, obiteljska anamneza KBS, fibrilacija atrija, ar-
terijski tlak, kolesterol te indeks tjelesne mase. Rizik razvo-
ja KBS se moæe izraËunati u razdoblju od preko dvije do viπe
od 10 godina29-31.
U izraËunima rizika moæe se koristiti i upitnik SF-36 koji na
temelju 36 pitanja procijenjuje psihosocijalni status kao mo-
guÊi Ëimbenik rizika KBS. Osim standardne skale koja pro-
cjenjuje status unutar 4 tjedna u novije vrijeme se koristi i
tzv. akutna verzija koja daje preciznije podatke o promjena-
ma psihosocijalnog stanja koji mogu utjecati na razvoj
KBS26,27. 
ZakljuËno, postoji Ëitav niz tzv. riziËnih Ëimbenika koji se do-
vode u vezu s razvojem KBS, a s tim u vezi i veliki broj va-
rijabli i matematiËkih izraËuna kojima se nastoji predvidjeti
razvoj KBS pa tako i utjecati na njezinu prevenciju. Rezultati
govore da smo sve uspjeπniji u tome, ali na æalost joπ uvijek
nedovoljno uspjeπni.
assessment is the Framingham risk score, designed on the
basis of studies in the town of Framingham in Massachu-
setts. The risk of developing CHD over 10 years’ time is cal-
culated on the basis of age, male gender, smoking, pres-
ence of diabetes, left ventricular hypertrophy, blood pres-
sure and total cholesterol value as well as the HDL value28.
Scottish and English models of calculating the risk of devel-
opment of cardiovascular diseases have been created in
response to this score and in the light of recent socio-eco-
nomic risk factors. ASSIGN score was created in 2006 in
Scotland and along with traditional risk factors such as age,
gender, family history, diabetes, blood pressure and chole-
sterol, it also includes the environment in the score as one
of the CHD risks28-30. The Qrisk score2 is similarly used which
was later published in England. Its score uses the Town-
send’s deprivation index with the data on households with-
out a car, overcrowded households, households not owner-
occupied and persons unemployed. Except as provided in
the variable, the age, sex, smoking, diabetes, family history
for CHD, atrial fibrillation, blood pressure, cholesterol and
body mass index are applied. The risk of developing CHD
can be calculated during a period of two to over 10 years’
time29-31.
The risk score can also include the SF-36 questionnaire,
which on the basis of 36 questions assesses psychosocial
status as a potential CHD risk factor. In addition to a stan-
dard scale that evaluates the status within 4 weeks, the so-
called acute version providing more precise information on
changes in psychosocial condition that may influence the
development of CHD has been recently used26,27. 
To conclude, there are many so-called risk factors that are
associated with the development of CHD, and in that re-
spect there are many variables and mathematical calcula-
tions which are used to try to predict the development of
CHD and thus affect its prevention. The results show that
we are more successful at it, but unfortunately still not suc-
cessful enough. 
2012;7(11-12):297. Cardiologia CROATICA
Received: 9th Nov 2012





1. Levi F, Lucchini F, Negri E, La Vecchia C. Trends in mortality from cardiovascular and cerebrovascular diseases in europe and other areas in the world. Heart. 2002;88:119-24.
2. Yusuf S, Reddy S, Ounpuu S, Anand S. Global burden of cardiovascular diseases. Part I: general considerations, the epidemiologic transition, risk factors and impact of urbani-
sation. Circulation. 2001;104:2746-53.
3). Hrvatski zavod za javno zdravstvo, Hrvatski zdravstveno-statistiËki ljetopis 2005. Zagreb, 2006.
4. Shaw LJ, Bairey Merz CN, et al. WISE investigators, Insights from the NHLBI-Sponsored Women  Ischemia Syndrome Evaluation (WISE) Study:Part I:gender differences in tradi-
cional and novel risk factors, symptom evaluation, and gender-optimized diagnostic strategies. J Am Coll Cardiol. 2006;47(Suppl.3):S4-S20.
5. Lawlor DA, Ebrahim S, Davey Smith G. Sex matters::secular and geografical trends in sex differences in coronary heart disease mortality. BMJ. 2001;323:541-5.
6. ©ikiÊ VagiÊ J. Psihosocijalne karakteristike kao Ëimbenici rizika u hospitaliziranih koronarnih bolesnika u Hrvatskoj (disertacija). Medicinski fakultet SveuËiliπta u Zagrebu. Zagreb,
2010.
7. Hennekens CH. Increasing burden of cardiovascular disease: current knowledge and future directions for research on risk factors. Ciculation. 1998;97:1095-102.
8. Knoops KT, de Groot LC, Kromhout D, Perrin AE, Moreiras-Varela O, Menotti A, et al. Mediterranean diet, lifestyle factors and 10 year mortality in eldery European men and
women: the HALE project. JAMA. 2004;292:1433-9.
9) Trichopoulos A, Costacou T, Bamia C, Trichopoulous D. Adherance to a Mediterranean diet and survival in Greek population. N Engl J Med. 2003;348:2599-608.
10. Iestra JA, Kromhout D, van der Schow YT, Grobbee DE, Boshuizen HC, van Staveren WA. Effect size estimates of lifestyle and dietary changes on aa-couse mortality in coro-
nary artey disease patients:a systematic rewiew. Circulation. 2005;112:924-34.
11. Park D, Desai P, Aiyyengar J, Balladur A. Geographic differences in the caracteistic of coronary atery disease in India. Int J Cardiol. 1998;67:187-9.
12. Keys A. Olive oil and coronary heart disease. Lancet. 1987;25:1(8539):983-4.
13. Joshipura, KJ, Ascherio, A, Manson, JE, et al. Fruit and vegetable intake in relation to risk of ischemic stroke. JAMA. 1999;282:1233. 
14. Cappuccio FP, Oakeshott P, Strazzullo P, Kerry S. M. Application of Framingham risk estimates to ethnic minorities in United Kingdom and implications for primary prevention
of heart disease in general practice: Cross sectional population based study. BMJ. 2002;325:1271-6.
15. Baker D, Mead N, Campbell S. Inequalities in morbidity and consulting behavior for socially vulnerable groups. BJGP. 2002;52:124-30. 
16. Ferrie JE, Shipley MJ, Stansfeld, SA, et al. Future uncertainty and socioeconomic inequalities in health: The Whitehall II study. Soc S Med. 2003;57:637-46.
17. Winkleby MA, Jatulis DE, Frank E, et al. Sociecomic status et health: How education income and occupation contributed to risk factors for cardiovascular disease. Am J Public
Health. 1992;82:816-20.
18. EUROASPIRE II Group. Lifestyle and risk factor management and use of drug therapies in coronary patients from 15 countries. Principal results from EUROASPIRE II. Eur
Heart J. 2001;22:554-72.
19. Hallqvist J, Moller J, Ahlbom A, Diderchsen F, Reutewall C, de Faire U. Does heavy physical exerction trigger myocardial infarction? A case cross-over analysis nested in a
population-based case-referent study. Am J Epidemiol. 2000:151:459-67.
20. Eriksen W. The role of social support in he pathogensis of coronary heart disease: a literature review. Fam Pract. 1994;11:201-9.
2. Hemingway H, Malik M, Marmot M. Social and psychosocial influences on sudden cardiac death, ventricular arrhythmia and cardiac autonomic function. Eur Heart J.
2001;22:1082-101.
22. Rozanski A, Blumenthal JA, Kaplan J. Impact of psychological factors on the  patogenesis of cardiovascular disease and implicatios for therapy. Circulation.  1999;99:2192-217.
23. Pell JP, Sirel J, Marsden AK, Cobbe MS. Sex differences in outcome folowing comunity based cardiopulmonary arrest. Eur Heart J. 2000;21:239-44.
24. Airaksinen KE, Ikaheimo MJ, Linnaluoto M, et al. Gender difference in autonomc and hemodynamic reactions to abrupt coronary occlusion. J Am Coll Cardiol. 1998;31:301-6.
25. Manuck SB, Kaplan JR, Adams MR, Clarkson TB. Behavviorally elicited heart rate reactivity and atherosclerosis in female cynomolgus monkeys (Macaca fascicularis).
Psychosom Med. 1989;51:306-18.
26. Bosma H, Peter R, Siegrist J, Marmot M. Two alternative job stress models and the risk of coronary artery disease. Am J Public Health. 1998;88:67-68.
27. Wilson IB, Cleary PD. Linking clinical variables with health related quality of life. A conceptual model of patient outcomes. JAMA. 1995;273:59-65.
28. Tunstall-Pedoe H. Cardiovascular Risk and Risk Scores: ASSIGN, Framingham, QRISK and others: how to choose. Heart. 2011;97(6):442-4.
29. Eagle K, Vaishnava P. QRISK2-2011 predicted cardiovascular disease in adult general practice patients. Ann Intern Med. 2012;157(8):JC4-12.
30. Hippisley-Cox J, Coupland C, Robson J, Brindle P. Derivation, validation, and evaluation of a new QRISK model to estimate lifetime risk of cardiovascular disease: cohort study
using QResearch database. BMJ. 2010;9:341
31. Robson J, Hippisley-Cox J, Coupland C. QRISK or Framingham? Br J Clin Pharmacol. 2012;74(3):545-6.
2012;7(11-12):298.Cardiologia CROATICA
